D isruption of the lymphatic system during lymphadenectomies, infrainguinal reconstructions, or aortic aneurysm repairs is a well-documented postoperative complication, which can lead to lymphedema or lymphatic fistulas. 1 Leakage of lymphatic fluid can result in loss of fluid, triglycerides, lymphocytes, immunoglobulins, resulting in dehydration, nutritional deficiency, longer hospital stays, and increased infection rate. 2, 3 These complications often cause prolonged hospital stays and increased costs to the healthcare system. Despite recommendations of a stepwise approach from conservative management to surgical intervention, studies have shown superior outcomes in patients who return to the operating room immediately. 4 In surgical management, visualization of damaged lymphatic channels is paramount to correction of persistent lymphatic leaks. In this manuscript, we describe the use of SPY Elite laser angiographic system (Stryker Corp/Novadaq Technologies, Kalamazoo, Mich.) for lymphatic mapping after conservative measures have failed.
CLINICAL REPORT
A 24-year-old male with medical history significant for congestive heart failure and nonischemic cardiomyopathy presented to an outside hospital with left lower extremity pain and underwent open thrombectomy of his left common femoral artery. Several days later, he presented with
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The patient was brought back to the operating room. The sartorius flap was taken down and the area explored. The presence of a lymphatic leak was confirmed by lymphatic mapping using SPY lymphangiography. Five milliliters of indocyanine green (ICG) was injected into the first toe web space and anterior ankle intradermally. ICG was evident in the wound site within minutes. As the camera moved cephalad, moderate diffuse staining of tissues was identified. In the caudal portion of the wound, individual large lymphatic channel leaks were identified and ligated with small clips, whereas diffuse lymphatic leaks were ligated with the LigaSure Vessel Sealing System (Valleylab, Boulder, Colo.; SDC1, see video, Supplemental Digital Content 1, which displays the areas of leakage, http://links. lww.com/PRSGO/B113). Successful ligation of lymphatic vessels was confirmed visually with SPY. The sartorius flap was sutured back in place. A 15-French drain was placed in the superficial layers. A vacuum-assisted closure (VAC) was placed over the incision at the left groin wound with no air leak noted.
The patient's postoperative course was complicated by hypotension, cardiogenic shock, and acure kideny injury (AKI), due to his underlying chronic heart failure, which was managed by his medical team. On POD 2, 180 mL of output was noted from the drain and this continued to decrease daily. On POD 7, his drain was pulled due to continuous low output. The wound VAC remained in place and the patient was discharged on POD 22, after hemodynamic stabilization. The patient moved out of state and was last seen in clinic 2-month postoperatively, with minimal output from the wound VAC. Follow-up from his current local team showed the wound healed well with no additional fluid drainage and the wound VAC was removed.
DISCUSSION
Lymphatic injury after femoral arterial reconstruction occurs in approximately 5%-7% of cases and could cause serious complications. 5 The use of ICG and SPY in repairing lymphatic injuries have been reported in two similar cases with successful outcomes. 6 Traditional lymphangiography is injected in the same manner as ICG but uses isosulfan blue, patent blue V dye, or Lipiodol, which may cause tissue necrosis, fat embolisms, and hypersensitivity reactions. Additionally, traditional dyes make repeating the test difficult due to staining of the wound bed and have a high false-negative rate. 7 As described in this case report, the second surgery utilizing SPY lymphangiography led the surgeons to visualize and ligate the areas of leakage. In the senior author's experience, LigaSure is best used for diffuse areas of leakage, whereas clips are best for areas of localized leakage. SPY lymphangiography provides a more reliable method of visualizing lymphatic flow and can be utilized multiple times for both pre-and postligation and for confirmation. This case has demonstrated SPY to be a useful tool in addressing recalcitrant lymphatic leak.
Some may argue that utilizing SPY technology may be cost prohibitive. However, in recent years, the cost of SPY technology has downtrended dramatically. The cost of employing SPY has been reported to outweigh the hefty cost of complications in skin flap necrosis when utilized in selective high-risk patients. 8 This same principle can be applied to patients with lymphatic leaks. High-risk patients can be defined as those, like this patient, with high output, failure of primary procedure, and/or use of synthetic grafts. The presence of synthetic grafts poses a greater risk of infection and complications. Using SPY in this patient group would decrease the risk of complications and reduce the risk of significant morbidity and outweigh the economic costs of managing these complications.
SPY technology has been used in increasing frequency and with proven efficacy to identify lymphatic channels of the upper and lower extremity during lymphatic reconstruction. In our opinion, SPY improves the accuracy of operative techniques during lymphatic leak surgeries. Additionally, in high-risk lymphatic cases, the use of SPY can augment clinical decision making during surgery and could prevent future complications. Our case report demonstrates that SPY lymphangiography can be used to visualize lymphatic leaks, which permitted a successful operation.
SUMMARY
Groin lymphatic complications pose a significant challenge for physicians and patients. SPY technology identifies lymphatic leaks in real time and is an asset in the Video Graphic 1. see video, supplemental Digital Content 1, which displays identification of lymphatic leakage. Using spY technology, diffuse and more pinpoint lymphatic leakage were identified and appropriately addressed. this video is available in the "Related Videos" section of the Full-text article at pRsGlobalopen.com or at http://links.lww.com/PRSGO/B113.
